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i^jRr *Ha.e] *fl 2i ^ °\] 7flAitb^. ^-^oi] 4s. UVS.^ 

^^^>7l ^tt ^12 ^-gr^, T^^AjE^ iSSjxl ^JEL -g-^ ^^*}7l ^ *fl'3 
S^Kr «^ ^€ ^T^l 71^0^ ^-71 afll ^ ^ *fi2 ^ ^ 

«hE*ll nil 2. e) ^^l^^ 711 o]e ^i^-^r ^^^>7l 5]% h]e 

^ ^j-g" ^^^7l ^ ^12 Tl^^Bi^l ^SSl^l icJ= ^^#7l ^ 

^13 Sf-^Rr ^£^1 7l^Hl -* 0 M n}^£l sfl^i-gr °1 

^ 4i3S ^ -# 7 ] ti>£^ 7l^£l #^ <£*H *fll J£^^^l °l£r ^ 

A o V 7l *fll ^ ^ *fl2 ^-^1^ E?l^±Bl2] 2:&& ^ o}£- 

£ 8 
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« ^^-§- *r^3. sfl^il- oj-g-sl- ^£51 i*}^ »1S « 0 >^ {Method of 

^manufacturing semiconductor memory device using mask pattern -rfior^ehannei i-en*.- ■ 
implant at ion} 

35. 2a ^ £ 2b^ #2fl 7l#o!] ^ *}5L^ ^}$) ^f€- ^]# #^sr> 

£ 3a ^ £ 3b xflx] £ 8^r «>^«r ^ ^lS-B} 4i 

£ 9^r ^ofl «o^°fl ^ ^>£^l °H:E.e| 4i^>^ #7l3 s.^ o. , 

#2)1 7l#^] £}- t&IEafl Dil^S] ^7>£] ^-*Mr WlJH^}- ZL£fl^ol4. 

100: *KE*fl 7l^r, 102: i*]- £-5] ^ , 104: , 104a: *l]l 104b: 

*fl2 104c: X| 3 106: 110: sfl^, 112: 7fl^, 120: p 

$ i=#M, 122: o]^- , 130: tIMM ^^- ( 132: ^e]^- ^s\-^, 134: ^ 

^*IH*|, 140: n^f S.$c^, 142a:, 142b: i^/^ efl^ , 150a, 150b: ^ # 
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*H ^l^l^fe te<ge}-<y ^ #siZL(self-aligned contact plug)* ^S^l 
*HS.B] ^2: E^fl^^E^ ^ ^oj^g. *fl^ ^1^ ^r°J 

-,=}T§-^-g; i^Kr & 5.3ft tflS-Bl 4i7>>^ ^ -« 0 V«H ^ ^o]tf. : . .- 

<8> DRAMCDynamic Random Acess Memory)°lH^ "l|.E.s| €^ ^*H*1eH ^*>#t 

v- o_ S #) 71-1=- W. DRAlH 5U°H 7}^& ^}o}B\^r -fi-*l*>7l ^H^A^^o] 

tflolEl Sell 41 7} ig&_f>}t\-. DRAM^l^i^l tfl ©1 ^ -f|-*| Al^(dat-a^fet^ntFonnimd»'W'-ffl 
4 DRAM^l ^-g- ^I^Kr ^-S-H: S>t4°1^. DRAM°ll 9l°]*\ -fi-*} *RH1 * 

€■ <3«- D l*m -S."?]^ ^M-7> ^ ^ ^ ^ ^i^-^1 pn ^S^- 

^^^MH^l #31 ^ ^ ^^HH^l 7l^r ^f- ^ofl ^Ihlr ^th"BRftM* 

^1 ^tt* *j=^l7l7l ^*Hfe ^ ¥^ ^^-» #^l?l:n. ^1°1^ -fM" ^7> - 

Al^ ^^.7> 

<9> DRAM^l ^^S.71- ^7H>i£H M^fl^l^Ei a>o]^^- *|4=^ o.s ^ri^-Jl 

&\o)t\-. S*V, A>o]^ #^ofl IXj-e}- ^o] 7} ^^A-l E ^^l^Bl^ 

^ threshold voltage)(V T H ^3*1 #di*rfe- ^ ^^fl^ JL^Kshort channel 

effect )7> ^3^tj.. oHi uj-e}, eaJHl^r V T ^1 JiL#*l-aL V T S sl-£ 
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-If- 2:^1-71 3l*H, °l£r ^7}X\?}3L ojcf. 

<10> £ 1^- ^2fl 7l#o]] ^ V T ^flM ^l-S: ^ «<H^ «J«fl# ^^71 

<n> £ l-i; #2:^, dt*> £-3 <8^(12)°1 te^ll 71^(10)^1 °l£r ^ 

°J ^V-g-^W ^ #3HH p ^ J£^jiL# ol^ ^<g«H #*f| 

- -^1 V T ^(20)^8: ^, TllojE 24) ^ di^/S. 

3]<?i ^(26)* 

,<12> £ 1^ ^-f<4 ^-o] o]-£- ^oi-g- ^^^o.s. ^*Rr #71 41^/1=31 

..^1 ^^(26)S ^ 61^- ^^ofl o^H ^^. (2 0)o] cg^o. wj-^cf. o]<q-. 

• ^ *^fl^ ^1*>7] « 51^3 ^7>Xl^,^- 

•*>fl 3^, #71 ^1- ^el (12)4 ^^/=3]<y ^^(26) *}°) 2^ -g-^ -g-^^ 
71^- ^ ^» ^Al^lcf. JEth #71 *fl^ O]^ -O^o^ AV 7 | ^/=eflo] eg 

^M^icf. zl 14, nflss] ^ ^sflAiE-H #s>SAi nfl 
^^.7> #^1 Ir^^B^ 4fl# sensing margin) °] #<H*^, e><?]^ 

<i3> £ 2a ^ S. 2bfe ^Hfl 7l#o]] ttj-s. y T 3tr « °l-£r ^ cf€- 

oflS^ e) TflojE 3fl El (reverse gate pattern)(44)# <>l-8-S>fe ^^}7] ^ 

tr °1 "o^olHTr ISsfl^liED^ #71 Hl«l>i TflojE 
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3^(44)^8: °l£r ^ «H *}5_z\} 7} ^(40)^ TJMM *H-(54)°1 

^l 1 ?}- p^ £^:M(46)» ^<a*>o} V T S.^ ^(50)* , ^7] 

^^(50) $H1 TllolH ^^-(54)# ^^tb^. 
<14> £ 2a ^ £ 2b# #Hfl^l "cHH^ ^V7> J1^^2|-€^^- *fl\g 

. ol^- p>^=l^ 3^ 7]]o]j= ^^(44)^: ^^^>7l7> 

Hth #7] A TflolE ^(54) A>olo] ^^ 7 ]. ^.g. nfl #7] ^-g- 

o)£- ^oi Sfe- *3«flxl^ TflolE sflE^ #7lHH n] 

f^sKl (misalign) CD ^sKcr it ical dimension variation^} ^-f°fl ^. 

^-f-^flfe ^ 9}-& ^SH <8^(50)°1 4i*> -g-e] ^^(42) 

^ ^(42)3 o|)*l(edge)*r ^ ¥^ ^tb <3^# *M «Hr4. nj-e}-^ , o] 

£ ^2fl 7l#^A^ 5. 2a^l^^- 7fl°lS °l-8-«> 

— ^ « °l£r ^-g- «9tb ^, TflojH ^.g. ^- 7 ] TflolE sfleHl tfl*H *>7l^ 

S£)£^- ^*Rr "o 1 -^^ $14. ^4-. °1 w o v ^°fl^S #7l eju^ TflojE 3^0] D ] 

S# ^^*>7l <H^cf. SEtK Jl^^ ^> ^tb ^ ^ 

. ^ ^ TflojH ^q-o]] cfl^}c^ 7>7l^l£l^ 4 ^(landing pad) ^ 

lr7>^^>^ -g-*)l7> SJcf. 
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<16> ^. ^ A o > 7 l ^ ^efl 7]^ollA^ «fl^S>Jl^V ^ O.S., TflolE ^ 

7l^£] ZLcflS. -R-^l^>^, ^£3*1 in.— <£^_X\ ?} y) <^ ^^/^ 

«r te^l ^2: « 0 >^# Tfl^Rr ^Mr}. 

*' ^ ^ 3-g-l 

<i7> ^-71 ^-^-8: ^^>7l ^}<^, ^ofl *HS.e] i*}^ Tils ^ofl 

'^l^r TflolS ^-i- ^^§>7l ^tb *fll -^^h «1M ^ ^^^>7] 

* 7l#^H ^W". ^1 ^ ^ ^2 Jf-£- *?>-8r 

Al^l^ ^3 ol^- ^ *H ^-71 ^JEafl 7l^ ^<2H ^1 £ 

£^;M# ol^- ^^^H ^7l *fll ^ ^ 7fl2 -^^r^l # E ^fl^l^E^ 
■ ^-Bc *m °}€r ^ ^-8: 

<18> ^-7) ^ JjL^ 711 o]E ^7l 7^12 A}o]d\] 

<19> Stb, -& ^3«fl 4€- to^l] ±X}£] «<HHH^ ^-7] «Hg <g<3S| 7fl 

1 ^ $W TflolH ^^t!-^. A o V 7) 7fl2 ^ ^ 7113 ^oil z]-z| 

^7l TlU ti>tfl<^ £^^^1 7112 £^^^1 ol£- ^<^S>ol 71U ^ 7112 

^/=e)l«?l <^^^- ^^ttcf. ^"71 TflolE ^ofl cfl^ 7,>7l^^£lJl ^71 ^2 ^ 
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<20>_ ^-71 ^ <^<^HH #7) *fll *fl2 -^^8: A>o]o]l JjLjn. ^ o]^ 2 

7fl^ ^Slul, #71 TflojM ^"71 27fl^ <$^^6]} zfz}- l 7 fl^ ^^tf 

<2i> ^"71 *fli ^-71 *fl2 *fll ^/=-eflo] -^Q^ H] E ^ - 

*\^r ^ ^l^r ^1 &7fi ^tf. , #7] ^hi/JEL^ <3 ^ 

- >H ^<*H ^ 7)^ ^ SE^ #7fl ^7H1 ^ #7>#' 

<23> Cf^l, ti>^-3]^ ^AHl^l tfl*H ^ £^-g- -$M|*1 ^ *t 

^. 

<24> £ 3a ^ £3b, £ 4a ^ £ 4b, ^ IE 5 i-fl^l 5L 8-& h>^^; ^X|o)1 
ofl ^t3E.^II nflS.S| afls « 0 >^# ^^^>7l ^ n^^J. 

<25> 6. S ^^*>^, £ 3axr M^l^l ^> ^-e) wj-^ofl <2}*H ^> 
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(102)°1 «KE*fl 71^(100)^ ^£.o]ji ( £ 3b^ JE 3a^l m-ffl'^ 

E3a ^ H 3b^l^5f £o] t # 7 ] ^} ^ ^ (102)^1 «8^(104)°1 ^ 

£ 71^(100)^] -g-^ ol^- ^ ^ofl o]^ ^(3£A] ^^=)ui)- ^ 

- (106)* *g^W. #7l ^^(104)^ TflolH #^g- ^a^>71 ^ XII l ^ 

<.104a)3f, wis ej-oi ^Hfl o. ^^^7i o]^- *j) 2 ^( 104b) 3}-, ^sflAl^^ 2n 
H. ^* %<%tfy7\ z\}3 ^£r(104c)* i^cf . 

<26> - j£ 7 ] ^^(104)^]^i <#7] -¥-^r(104a)^ 27fl£| ^o]e ^^-o] sfr 7 ) *fl 2 

« -*£-(104b)* A>°H ^-Ji >M-S. 27flSl 

SEth ^-7] <^^(104)^|^ ^7) x)]3 ^(104c)^r #7l *l]l •- 

(104a)* -tf 7 j 27fl£l <3<^* ^4l-°S >S-7l xil2 Jf£-(104b)^ i&tfl^ofl — 

. ^ 27fl£) <3<*°.sL ^E)^ Sltf. - - 

<27> £ 4axr ^7} ^ <a ^(102)o] tiV£^l 7l^-(100)^Hl *fl^ <>1£: 

«^4i3(110)t H^tb ^Efl^ ^-Tg^olzL, £ 4bfe £.4a5l IV-IV'^i ^^lEf^S.-- 
4a ^ £ 4b<Hl §o], -#7l ^ ^(104)^ xfll ^(104a) ^ *f|2 

•-¥-§-( 104b) i^#Al7l^ 7fl^(112)7> «8>«3€ ^oj p^a.-g. n>^a. SflBl • 

(110)* *8^th ^71 n>^a. 3fl^(H0)^r It 7 ^S -# 7 ] ^3 ^g-(104c)* 

^^€4. ^71 4i3 4^(110)^- <i» iSfill^iS^S. ol-f-o^ ^ 

<28> £ 51- %2i-s}&, ^7} v}^3. sfl €(110)* ^ n}i3S *H ^-71 al-S^fl 

71^(100)^1 5L#M(120)» ^S^M, #7l ^(104)^ ^fll ^(104a) ^ 

2 -¥"§-( 104b HI'S; *flv| ol^gr ^^(122)* ^^t} #7l 
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(120)^ ^ (boron) oll-^i. (boron di fluoride) o^o^ ^ oi 

cf. ^7} *m o]^- ^ ^(122) ^7}^ n}9\- ^ ^ 

^ *m 22] ^ ^ oirf. o}]^ s-ig, Aj- 7l ^ o}^ ^oj 

^(122)^- ^*}7l ^ °1^8: °l-g-tr *U ^ *fl^ ^ ^ 

°l-8r* ol-g-tr ^12 ^ « °l£r W ^ 9X^-. 

<29> J£ 6* ^7] 3fl^(110)* Z\]7]-5}JL, <#7] ^ ^^(104)^ *)U 

^-g-CHMaH TflojE ^^-(130)* ^^^4. -#7] TflolS ^=-(130)^ -#^1^ <$7) 7fl 

o)E. ^(130) ^-fr sfl^ v\^ELS. A>-g-^ ^e)^- sfl^ 

— £-132 H o^cj-. 
■<30>- £ 7^- fis}^ , # 7 1 7\}o}^ ^.^-(130) ^ ^S}-^- 3^1^(132)^1 

s}-^ ii£llolAi(i34)» ^^^-Jl, £^-S(140)# o]^- ^«a*>°^ *^ ^(104) 

^ -*fl2 ^£-(104b) ^ *fl3 ^£-(104cH ^4 i^/^^o] «^^(i42a, 142b)# ^^tr^r 
-«|Cf : . .^-Afl^ ^^>^o.i4, ^f-^ Hj-^o^l o}s>^ ^. 7 ] -^/t^o} <g^(i42a, 

142b)^8: LDD( lightly doped drain) ?SS ^^1: ^ ^^t. - 
<3i* ^ ^-^H , #7] ^12 ^(104bH 4i^/^5ll^l «3^(142a) ^ 

*-'~7X ±^/IL^*\ <3<*(142a)-|: fif^ ^^l^M ^ ^ #&]^.7 r # 

7] *fl3 Jf-g-(104cW ^£ i^/^-^l<?l <3^(142b) 3H£r ^"71 ii/£E^J <^ 
(142b)^: ^uflAlE]^ ^s^^l ^=<4 q^a^I ^ ^ l-ein7> $^t|.. £ 5<^1 
^ H^tr «fSf ^ ^ *fl^ ^l^r «<HH S^H, ^"71 ^ c$<q 

(122)^1 ^-71 §^ <^^(104) ifl<M ^71 271121 Tflols ^(130)^, ^11" ^>«1^ 
^12 -¥-^-(104b)^l ^sq^r tile ^sfl o]-Bflofln> ^^^j7 ? ^-71 ^fl3 -^^-(104c)^l 
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iS^xl 2^ = ^ oj-eflcq Aj- 7 j dii/^511^ <S^(142b)4H *fl^ *]■& ^ofl 2ltr ^ 
#31 #7H *HE- ^ ^ ^7> Sl^r ^ ^aflAl^^ ^ 7 > 7 > 

ClHEi -jf*] Al^ol ^7>*>7fl €*=h <^7}*], #7] ^-Efl o\^£\ ^/^Bflo] 

*8^(142a)^>Hfe ^-7] *J)^ o]^- ^oj <^^(i22)^ <3*J=# «>o> ^ ^ ^=.7} ^ 

-Al*Hl ol^fe o^o] ufl-o aj-o> ^-Al^h ^ *>cf. 

<32> £ 8-8: #^}^ , ^"71 %^ ^^(104)^1 all 2 ^(104bHl ^S}^ ^7} ii/E 

-rfl^l ^^(142a»^-Sl^ ^ #^ZL(150a)^, #7l aj|3 ^(104c)^ # 
7l ^^AE=31<?1 <^(142bHl &q #eiZL(150b)# ^ ^7l TflolM 

(130 HI tfl^M T^^^SMf- ^T-7l ^ #&lZL(150a)^ ^7\ ±.^/^.Z\\°\ 

<3^(142a)-§- iq-oljjj. o^a] ?! 7l 3Hi, >S-7l ^ !-&IzL(150b)^ A oM 

i/^eflol <^^(142b)* 7lBflA]E^ ^£5^1 ±I^<% ^A] 7) 7) 3Hth 
<33> , ^71 ^o], ^Tgofl rtj-^. tiVE*)] ^5-3 ^7.]-^ ^2; ^ofl/t^- >I1 0 1H 

tfl*H 7.|-7l^l5]^ ^ #EiZL(150a, 150b)» 71^ ntflS. 

*l-8-«W $^*r^, ^ ^a]^ ^7} ^ ZLofl 4€- ^ nr^ ^7H1 *r€- 

<3^-§- 37fl ^ ^^91 ii= ^-ejol ^Kr iL^/^efl^l <3^(142b)<*IHfe- 

resistance)^ ^-^1^>H 'i M ^fl^l^E^ s.^ ^^-(saturat ion current )# ^7>A]7l 
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<34> £ 9^ «o Vl ?H ^ ^r£^l ^12- Bl ^7l^ ^-i- 

' 8^1 S.A}& Q£r ^JES) ^2:^>7l £1*}^, *m Ol^r ^ ^^J: 

-S el- semoI ^s}^ dhi/S.31^1 <%^o) Jf^l^ 1.0E13/cnfSl ^ 

'30KeV^l °l£r oflui^ls. *)U ^ °l-& ^^Ml, tJ-A] ol^-5|.^ ol^ A>-g.s>o} - 

#^ ^Ol nj 2}Ol ^HBOI <^^5l^ jfc^/S.^ «y <g 

^°1 -^-g^l^ 1.2E13/crf ^ 30KeV5l o)£- d\}^x]3_ *fl2 ^••.<&&:^<83b.-. 

- x ^-fCO)^, -8-71 S^iLS. 2sl *flM ol^ ^ >S) ^ ^ 

t£§H ^^t!" #211 ^l^oll^Sl- ^ol 3£s$ oj^ofl ^Tg^O.^. *fllg Ol-g- ~<g<g- ^ 

tfl*M 5^5114=) *m°ll n^-sj- ^^(fail eel 1)^1 *f#*H q- <* 

<35> ^ °l-£- ^ -g-^^.S.A-l i^*) -g-^ Ol^ A>-g-5fol ^ ?J<*f, ^olE 

1.0E13/cDf^ ^ 30KeV^l <>l£r ^ ofli^lS. m ^ °}-& ^tfrJL, t\-X\ o]&& 

&± °)£r^r A}-g-^H «^ <83^ Tll^lM ^ 2g JjL-g- ^ — <g 

^51^ ^i/H.511^1 <^^ol ^-^-oflTj]- i.5E13/cnf ^ 30KeV^l o}*- oflu)*ls. 

m ^ ^-f (-V-)sq-, ^71 3z#3\- 2S\ *m o)£- 2-c$ 
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eel 1)2] ¥3*}°} M-EHfl&t}. 

<36> £ 9^ ^^S-^-Bl ^ 9lxr , .g. i^Vtgofl oj-BJ. ^-J=L ^ oj-g- ^oj^- 

^ 7 |. ^ 20 ~ 30% #±s)9li=±. 

<37> M}-T*jofl irj-s. Djjiej ^ ^ofl*^ aV£^l nflS.^ 4i 

.._ ^--^^o. ^n^ej-O} ^-EM ^ ^ Til o]m tfltH ^>7l^lsl^ >sje. 

— •^J*>^, tiVS.^1 71^2] 711 olM ^H-ol H^^r wlH ^ 

- - ^ ^fi-g- ol-g- ^ P}i£i A>^ZL, ^ H^^E^ V T » ^ ^£.3. W 

# #31 ^7H1 *m ^ ¥H ^7>» « 0 M^- ^ £U, ^ ^^HH^l a] 

St^C sheet resistance)^ ^d^l^H ^ M^^^e^ Ss|- #^-( saturation 
current)* ^7M?H, ^ t^a]^!- #&X\tQSl3.»] e^o] j=lo_ .g^o. 3. 



23-14 



1020000035707 2000/10/1 

^HH ^sq*! Qjl, ^ ig. «.c>o]iAi 
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1] 

-i- yK£3l 7l^M ^Sj*^ ^T^, 

*H ^7l *lU ^ ^ *fl2 ^-£-<H|^ M^l^E^ £-5} ^i^ S^^r 3}*V °l£r ^ 

2] 

^l^l 5&°H, ^71 3Hg <3^HH #7] m 27fl^1 TiHM ^^-o] Aj- 7l 

*fl2 Y^"^- *}°H ^ ^S. SI^^M ^€ SXS.^ <?1^€ 27fl^ <^^1S 

^-i- ^8°.3. *m ^r£^l ^£-3 dk;*>£) « 0 ^. 

3] 

3. ^ *KE*fl ^112-2] i*>£l «o>^. 

aflllMI , #7] £*l^-8r p^tl ?J^- ^ -2-3. wV£*il nils. el ^> 
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13^8- 5] 

^7} TilolE ^o]] rflsH ^>7l^^S]jl #7] *j|2 ^-^-^1 ^€ ^"7l^U ^^/ =■ 
H.5l]<?] <8^ofl ^S}^ *fll ^ 4 V 7l TflolM ^ofl tfl*H ^>71^1S]JT 

^-71 *fl3 Jf^l] *g^€ #7] ^12 ^i/^5fl^l <3*H1 ^S^tt ^12 ^ #-sl3.# ^ 
*m 3 £#*Hr ^-i: ^ «K£*11 ^HS-el ^*}$\ A Si ■ ~ " 

6] 

Jl A 1S 27flSl ^^-5. #7l 7flc>lH ^-71 27fl ^ «8^-$K 
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